Poor knowledge and practices of newborn care may contribute to high neonatal mortality. This study aims to analyze the effect of prenatal education, namely 'mother class', on knowledge and practices of newborn care among mothers in Tangerang Selatan District, Indonesia. An intervention study with a quasi-experimental design was conducted. Using a questionnaire, 427 mothers were interviewed: an intervention group (n ¼ 214) that attended mother class and a control group (n ¼ 213) that had not. A home visit followed the intervention to assess newborn care practices. Mother class used Maternal and Child Health Handbook as the main reference material. Attending mother class significantly increased knowledge of breastfeeding initiation and hepatitis B immunization (p < 0.05). Mothers in the intervention group had the likelihood of practicing good newborn care compared with the control group (odds ratio: 1.812; 95% confidence interval: 1.235-2.660). Mother class improves knowledge and newborn care practices and strengthens interactions between mothers and health care providers.
I N T R O D U C T I O N
Globally, about 2.7 million babies die in the first 28 days of life every year, with 98% of the neonatal deaths taking place in developing countries [1] , including Indonesia, which has a neonatal mortality rate of 19 per 1000 live births [2] . The major causes of neonatal death in the country are respiratory disorders, prematurity, sepsis and hypothermia [3] , which mostly can be prevented by taking affordable and effective interventions [4] [5] [6] [7] . One of the intervention's goal is to increase mother's knowledge and practice on newborn care, which may indirectly decrease neonatal deaths. The example of the intervention is the use of Maternal and Child Health (MCH) handbook [5, [8] [9] [10] [11] . It contains information and health records to be used during pregnancy and throughout infancy and childhood. The wide distribution of MCH handbook to pregnant women played an important role in reducing perinatal mortality [12] and helping mother in child bearing [7] in Japan. The handbook also helped to increase mother's knowledge in Indonesia, but it had little effect on mother's behavior [8] . Thus, only owning the MCH handbook may not be enough to ensure mothers do the good practices. Implementing health interventions, such as prenatal education by using the handbook, might be useful.
V C The Author [2017] . Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com Several studies indicated that prenatal education has the positive effect on breastfeeding initiation, exclusive breastfeeding rate and parenting [13] [14] [15] . However, the effectiveness of prenatal education remains unknown because most of the previous studies were undertaken where the program is familiar among pregnant women [16] . It is worthwhile to analyze the effect of prenatal education where it is not yet a popular program. Moreover, evidencebased study on prenatal education in the developing countries is limited. In Indonesia, prenatal education as a structured education model has been introduced as a health promotion program in the community, namely mother class (kelas ibu). This program is not yet implemented in all districts. In Tangerang Selatan District, Banten Province, mother class has been introduced in 2010 in limited places.
Hence, this study aimed to examine the effect of mother class on knowledge and practice of newborn care among mothers in the community setting. This inquiry is different from previous studies [13] [14] [15] 17] , as this endeavor used the MCH handbook as the main reference material during the educational sessions.
M A T E R I A L A N D M E T H O D S
The intervention study using a quasi-experimental design was undertaken in Tangerang Selatan District, an urban area in Banten Province with a population of 1 290 332 in mid-2010 [18] . Ciputat Timur and Pondok Aren sub-districts were purposively selected for the intervention group because of the availability of trained facilitators. The other two sub-districts, Ciputat and Pamulang, were selected for the control group because of its similar characteristics with the sub-districts in the intervention group, such as demographic characteristics and availability of health facilities. Ethical approval was obtained from the institutional review board at Osaka University and local authorities at the health office of the district prior the study. Each respondent gave the informed consent before the interview.
Study participants
The inclusion criteria were mothers who were in 20-30 weeks of gestation when the intervention began and who had a newborn baby when the intervention concluded. Mothers who received the usual MCH services were allocated to the control group, while those who received the usual MCH services and participated in the mother class were in the intervention group. The usual MCH services encompass antenatal care visit to health center for health check-up and counseling. It also covers the use of MCH handbook.
The number of respondents required was estimated using significance level at 5% and the power of 80%, resulting in 195 respondents for each group. An additional 20% was included in the total sample to anticipate the possibility of drop out, thus summing up at 234 per group, 468 respondents in total. However, 427 could be followed for the home visit during neonatal period after they were discharged from health facilities. Forty-one dropped out during the study owing to migration to other provinces, withdrawal and infant death ( Fig. 1 ).
Intervention
Mother class was conducted at the community level and facilitated by three midwives. In the class, midwife explained varied topics on pregnancy and newborn care in Indonesian language to a group of mothers by using flip charts and the MCH handbook in three sessions. The first session provided information on physiology of pregnancy and pregnancy care. The second session explained about delivery and postpartum care. The third session focused on newborn care (danger signs, breastfeeding, thermal protection, prevention of infection through immunization, good cord care and eye care), myths regarding MCH and birth certification. Fifteen groups of mothers attended mother class. One group of mother class had 3 weeks interval between the sessions that should be completed within 2 months. Each session lasted 80-120 min and was attended by approximately 15 mothers. The classes were held in Posyandu (integrated health service post), mushola (place of prayer for Muslims) or community centers.
Data collection
The data were obtained through interview using a structured questionnaire at pre-and posttest by trained interviewers who have public health background. The first author carried out the training for the research team before going to the field to reduce error and bias during interview. The pre-post test data were collected between November 2010 and January 2011. Only mothers who completed the pre-post test and had newborns were selected for the home visit by the trained interviewers during February-April 2011. Using questionnaire and observation checklist at home visit, the interviewer asked questions to mothers regarding newborn care practices as given in Table 3 . The answers were cross-checked with the existing health record on mother's MCH handbook. The interviewer also observed the newborn care practices, which were possible to assess at that time: cord care, thermal protection and eyes condition.
Data analysis
The data were analyzed using SPSS version 17. A chi-square test was performed to know mother's knowledge and practice between the two groups. A logistic regression using a backward elimination method was conducted to identify the effect of mother class (main independent variable) on newborn care (outcome variable) by controlling other variables (age, education, occupation, income, parity, knowledge, traditional beliefs, family support and health-provider support).
In determining good practice of newborn care, six composite outcome variables were set up: skilled birth attendance (clean delivery's indication), hepatitis B immunization (getting immunization soon after birth), cord care (the cord stump was clean, dry, no bleeding, no substance such as traditional herbs or coin put to the cord stump, cleaning it with clean cloth and boiled water), thermal protection (delaying the first baby bath until 6 h after delivery, wrapping with warm cloth or blanket, not putting the baby in the cold or drafty place), eye care (getting antibiotics for eyes at birth, eyes not red or swollen, no yellow or green discharge), breastfeeding initiation (initiating breastfeeding within 1 h after birth). The composite variables were then categorized as binary outcome.
R E S U L T S
Respondents' characteristics On the basis of risks associated with pregnancy, respondents' ages were categorized into three groups: <20 years, 20-35 years and >35 years. Eighty-five percent of respondents in both groups were 20-35 years old (Table 1) .
More than 50% of the respondents in both groups had completed at least senior high school. Result also showed that >80% of the respondents in both groups were unemployed and were housewives. It is common in Indonesia for wives to shoulder domestic responsibilities while their husbands earn a living for the family. As for parity, 23.8% of respondents in the intervention group and 32.9% of respondents in the control group were multiparous.
Knowledge of newborn care
Almost all respondents knew that breastfeeding is important (Table 2) . At pretest, 89.3% respondents in the intervention group knew that breastfeeding should be initiated within 1 h of birth. However, only 66.8% of respondents in the intervention group understood the recommended duration of exclusive breastfeeding. Following intervention, respondents in the intervention group increased their knowledge significantly (p < 0.001).
The recognition of danger signs in newborns was nearly 40% at pretest in both groups. The percentages rose to 79.4% in the intervention group and 54.0% in the control group, reflecting a significant difference. Knowledge of tackling danger signs in newborns also increased significantly in the intervention group.
Practice of newborn care
More than 99% of the deliveries were attended by skilled birth attendants in both groups (Table 3) . Only 60.3% of respondents did breastfeeding initiation within 1 h of birth. Regarding newborn care practices, significant differences between the intervention and control groups were found on cord care (p < 0.005).
Multivariate analysis of the effect of mother class
The multivariate analysis affirmed the effect of mother class on newborn care practices, after it was controlled by other independent variables. Those who attended mother class demonstrated to have good newborn care practices than those who did not attend (Table 4) .
D I S C U S S I O N
On the basis of the education standard in Indonesia, the education level of mothers in this study was considered high. A study in India demonstrated that educated mothers had better knowledge and practices with respect to health care [19] . Our study found that mothers had knowledge of breastfeeding initiation even before the intervention. This is owing to the high accessibility of information on breastfeeding from sources other than mother class. Similarly, a study in Turkey showed that >50% of the mothers knew about the importance of breastfeeding [20] .
Knowledge of hepatitis B immunization among mothers in the intervention group at pretest was low. However, after attending mother class, their level of knowledge significantly increased. A study by Baker et al. [21] indicated that mothers preferred to get information on immunizations from physicians or nurses. Mother class in the study areas could be a good medium for educating mothers, especially [17] . Good newborn care practices such as breastfeeding initiation and cord care were found to be higher among mothers who participated in mother class in our study. Our results were consistent with other studies that found antenatal education increased the practice of breastfeeding initiation [13] . However, our study found a large gap between knowledge and practice of newborn care. Study results show that knowledge of breastfeeding initiation and thermal protection increased significantly, but mothers' knowledge of those issues exceeded their actual practices. This might be owing to the time gap between mothers acquiring the knowledge during pregnancy and practicing it afterward. Another reason could be the difficulty of the mothers grasping the knowledge imparted during the session because the babies had not been born yet. Hence, there is a challenge for them to act on the information provided.
On the issue of mother's knowledge and practice of breastfeeding initiation, our result was similar to a study in Pakistan [22] , which showed that although most mothers knew about timely initiation of breastfeeding within 1 h after birth, the practice was not common. The discrepancy between knowledge and practice in our study might be owing to the fact that breastfeeding is not influenced by only the mother's intention to initiate but also by healthcare providers or relatives.
This study further revealed that >70% of the babies received hepatitis B immunizations in both the intervention group and the control group, although the percentage of mothers having knowledge of this topic was low in both groups. This immunization rate for babies soon after birth may be high owing to the fact that 99.5% of the deliveries were attended by health professionals. Considering the prevalence of hepatitis B is high in Indonesia, the World Health Organization has recommended that hepatitis B immunizations should be given to babies soon after birth [23] . Although mothers do not know the meaning of hepatitis B, the coverage rate of hepatitis B immunization might be maintained.
While this study was not a randomized controlled trial, the same respondents were followed with minimum drop out in both the intervention and the control group. Loss of participants was minimized through the extensive support from community health volunteers (kader) and health care providers. It may be difficult to clearly identify the effect of the intervention because mother class is not the only MCH service provided by the local government. However, similar MCH services were delivered to mothers in both the intervention and the control group. Hence, the different outcomes between the two groups might be affected by the intervention, namely, mother class activities.
C O N C L U S I O N S
Mother class has significantly improved mother's knowledge and practice on newborn care. Mothers might get information on newborn care during antenatal care visit at the health facilities as part of usual MCH services, but this study showed that giving knowledge about newborn care through mother class has helped the mothers to be more knowledgeable and do the good practices. Therefore, providing mother class in the community could be a method that teaches mothers how to engage in appropriate health behavior for their babies and themselves. It is expected that this method will expand to other districts in Indonesia and thereby improve newborn health. The challenge will be determining other factors that may contribute to minimizing the gap between knowledge and practice. 
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